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Abstract
Background: To determine the epidemiological characteristics and visual outcome of ocular trauma in southern
Italy.
Methods: All cases of ocular trauma admitted to Department of Ophthalmology of Palermo University, Italy,
from January 2001–December 2005 were retrospectively reviewed for open- or closed-globe injury (OGI or
CGI). Data extracted included age, sex, residence, initial and final visual acuity (VA), cause and treatment of injury,
hospitalization. The injuries were classified by Ocular Trauma Classification System (OTCS) and Birmingham Eye
Trauma Terminology (BETT). We also referred to the Ocular Trauma Score (OTS) in evaluating the final visual
outcome.
Results: Of the 298 eyes, there were 146 OGI and 152 CGI. Fifty eyes (16.8%) had an intraocular foreign body
(IOFB). The annual incidence of eye injuries was 4.9 per 100,000. Most injuries occurred in men (84.6%, p <
0.0005), with an average age of 33.0 vs. 49.9 for women (p = 0.005). Cause of injury differed significantly by gender
(p = 0.001) and urban vs. rural location (p = 0.009). The most frequent causes in men were outdoor activities
related injuries (30.9%), work-related (25.4%), and sport-related (17.5%), and in women were home-related
(52.2%) and outdoor activities related injuries (30.4%). In urban areas, road accidents were more frequent; in rural
areas, work-related injuries were more frequent with a greater rate of IOFBs than in urban areas (p = 0.002).
The incidence of OGI and CGI differed in work-related injuries (p < 0.0005), sport-related injuries (p < 0.0005),
and assaults (p = 0.033). The final visual acuity was 20/40 (6/12) or better in 144 eyes (48.3%), 20/40–20/200 (6/
12–6/60) in 90 eyes (30.2%), and <20/200 (6/60) or less in 46 eyes (15.5%). Eighteen eyes (6%) had a final acuity
of no light perception. Of those eyes that presented with hand motion vision or better, 220 (86.6%) had a final
vision of better than 20/200 (6/60). Initial visual acuity was found to be correlated with final visual acuity
(Spearman's correlation coefficient = 0.658; p < 0.001). The likelihood of the final visual acuities in the OTS
categories was correlated to that of the OTS study group in 12 of 14 cases (85.7%).
Conclusion: This analysis provides insight into the epidemiology of patients hospitalized for ocular trauma. The
findings indicate that ocular trauma is a significant cause of visual loss in this population.
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Open globe ocular injuries constitute a major cause of vis-
ual morbidity worldwide [1], with significant socioeco-
nomic impact [1,2]. Ocular trauma is an important,
preventable, worldwide public health problem [3]. Every
year, approximately 2 million eye injuries occur in the
United States, of which, more than 40 thousand result in
permanent visual impairment [4,5]. Prior studies in
which the incidence of eye injury has been examined have
produced varied results, in part because of study design
differences [4,6-11]. When considering eye injuries
requiring hospital admission, rates have ranged from 8 to
57 per 100,000 [4,6-11]. Despite the heterogeneity of
results, these studies provide important informations
regarding the burden of eye injury. However, they have all
been limited to a single year or narrow time frame making
it difficult to determine trends in injury rates over time. A
population-based study reported in U.S.A. a prevalence
rate of 19.8% and an average annual incidence rate of 3.1
× 1000 population [12]. In a more recent study from 1992
through 2002, the incidence of eye injury declined overall
and the estimated rate of eye injury ranged from 8.2 to
13.0 per 1000 population [13]. Other studies performed
in Australia have estimated the annual incidence of all
injuries at 15.2 per 100,000 in urban settings [14], and
11.8 per 100,000 in rural settings [15].
While the incidence of ocular trauma has been described
in the United States [4,6,9,10,12,13], the United King-
dom [8,16], Sweden [17], and Greece [18], it has not been
well studied in other industrialized countries, like Italy,
where clinical research on ocular trauma is limited to the
pediatric populations and sportsmen [19-21] and no
studies are available on adults hospitalized with ocular
trauma. From a public health and injury prevention per-
spective, current information on eye injuries rates is
needed to develop effective plans for disseminating eye
injury prevention materials to the public and to earmark
adequate funding for these initiatives.
This study retrospectively analyzes the epidemiology of
patients with ocular trauma presenting to the Department
of Ophthalmology of Palermo University, Italy, and eval-
uates their visual outcomes. We emphasize that Palermo
is the regional capital of Sicily, which is the largest Medi-
terranean island characterized by a strategic central geo-
graphical position. Hence, these data may be
representative for any surrounding Mediterranean area.
Methods
The area of investigation includes the Western Sicily's
health district. The city of Palermo, capital of the province
and of the Sicily region, is located on the north coast of the
western Sicily (geographic coordinates 38°08 north and
13°23 east) and covers about almost 180 square km (rep-
resented by a built-up center of about almost 39 square
km), at a mean altitude of about 14 meters above sea level.
The current population is just over 730,000. The economy
includes agriculture (citrus fruits, vegetables), industries,
handicraft, commerce and trade, tourism, and services.
The province of Palermo covers 5,016 square km with
about 1,250,000 inhabitants, while the Sicily region cov-
ers 25,700 square km with about 5,200,000 inhabitants.
The study included all patients with ocular and orbital
trauma at the Department of Ophthalmology of Palermo
University, Italy, over a 5 year period from January 2001
through December 2005. This ophthalmic unit is the
major adult eye trauma centre which serves as a major
referral center for a large geographic area (12,600 square
kilometers) of the Western Sicily's health district, with a
population of approximately 1,950,000 inhabitants. Dur-
ing the study period (2001 to 2005), the population was
stable and there were not significant changes in sex and
age structure of the population.
As a centre of excellence in eye care, the Department of
Ophthalmology of Palermo University offers both emer-
gency eye care and specialized care for patients of all ages
with specific and complicated ocular or orbital diseases
and conditions with a 24-hour Ophthalmic Emergency
Department. In Palermo there is another public hospital
as center for major trauma but not considered referral
center and without a 24-hour Ophthalmic Emergency
Department. This offers the opportunity to analyze ocular
traumatic injuries in an well-defined study area. The study
was approved by the Institutional Ethics Committee of
Faculty of Medicine, Palermo University.
In this study, ocular injury was defined as any injury
affecting the eye or adnexa requiring hospital admission
and having a principal discharge diagnosis from the Inter-
national Classification of Diseases, Tenth Revision, Clini-
cal Modification (ICD-10-AM). Patient records were
identified by computer search using codes from the ICD-
10-AM and the diagnostic codes were chosen to be identi-
cal to those used by Tielsch et al. [6] and Klopfer et al. [9].
Records from 290 patients were reviewed for open or
closed globe injury, and classified by the Standardized
international classification of ocular trauma (Birmingham
Eye Trauma Terminology, BETT) [22,23] as those involv-
ing blunt force, resulting in contusion (closed globe
injury) or rupture (open globe injury), and those involv-
ing sharp forces, resulting in lamellar laceration (closed
globe injury) or penetrating, perforating, and intraocular
foreign body laceration (open globe injury). Moreover,
the Ocular Trauma Classification System (OTCS) [24]
classified the ocular trauma on the basis of visual acuity,Page 2 of 9
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presence of an afferent pupillary defect.
Records of the initial visit were assessed for visual acuity,
mechanism of injury and the zone of injury. Zone I, II,
and III were, respectively, from the anterior to the poste-
rior pole of the globe [24].
We also referred to the Ocular Trauma Score (OTS) [25] in
evaluating the final visual outcome. This index allows pre-
diction of the visual outcome in a population with ocular
trauma according to the initial visual acuity, type of
injury, and associated findings. Certain numerical values
rendered to the OTS variables (visual acuity, rupture,
endophthalmitis, perforating injury, retinal detachment,
and afferent pupillary defect) at presentation were sum-
mated and converted into OTS categories; the likelihood
of the final visual acuities (NLP, LP/HM, 1/200 to 19/200,
20/200 to 20/50, and ≥ 20/40) in the OTS categories (1
through 5) in this study group were calculated and com-
pared with those in the OTS study group.
Patient's data extracted included age, sex, place of resi-
dence, date and cause of injury, initial and final best-cor-
rected (Snellen) visual acuity, anatomical site, location
and nature of injury, primary and secondary repair, adju-
vant treatment, duration of hospitalization and follow-
up. On the basis of location of eye injury we have classi-
fied the data in six groups: work related injuries, home
related injuries (by falls or by cut/piercing objects, struck
against or by, etc.), recreational/sport related injuries,
road accident related injuries, assaults related injuries,
and other various outdoor activities related injuries
(included other accidental trauma occurred in outdoor
environment). The initial visual acuity was the acuity
measured on presentation to the hospital; the final visual
acuity was taken on the most recent outpatient visit.
Statistical analysis
Data were analyzed with Epi Info version 6.0 (CDC,
Atlanta, GA, US) and SPSS version 14.0 (SPSS, Inc., Chi-
cago, IL, US). For each year (2001–2005), eye injury rates
were calculated, using denominators obtained from the
Italian National Institute of Statistics (ISTAT). As everyone
in the population was theoretically at risk for eye injury,
this denominator is appropriate. Frequency distributions
were created for injury type and cause.
Statistical analysis of quantitative data, including descrip-
tive statistics, parametric and non-parametric compari-
sons, was performed for all variables. Frequency analysis
was performed by the chi-square test. One-way analysis of
variance (ANOVA) was used to evaluate differences in par-
ametric variables. Correlation analysis for initial and final
visual acuity was performed with Spearman's test. Cate-
gorical evaluations were done for the numeric scores rep-
resenting the likelihood of the final visual acuity in the
OTS study and this study group. Chi square test or Fischer
exact test were used as appropriate. All P-values were two-
sided and P-values less than 0.05 were considered statisti-
cally significant.
Results
There were 298 eye injuries from 290 patients over the 5-
year period (44 cases in 2001; 72 cases in 2002; 56 cases
in 2003; 66 cases in 2004 and 60 in 2005 year) (Table 1).
Table 1: Characteristics of patients hospitalized with ocular trauma diagnosis over a 5-year period (January 2001–December 2005)
Crude annual hospitalized injuries incidence (per 100,000) 4.9




Age (years, mean ± SD)
Total 35.6 ± 21.0
Men 33.0 ± 19.6
Women 49.9 ± 23.1
Mean duration of hospitalization (days) 4.2 (range: 1–14)
Diagnosis ICD-10-AM Code
Orbital floor fractures (including blowout fractures) 6
Open wounds of ocular adnexa 2
Open wounds of globe 118
Superficial wound of eye and adnexa 32
Contusion of eye and adnexa 122
Foreign body on external eye 6
Burn confined to eye and adnexa 4
Injury to optic nerve and pathways 4
Injury to oculomotor, trochlear, and abducens nerve 4
ICD-10-AM = International Classification of Diseases, Tenth Revision.Page 3 of 9
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during the five year period. The minimum follow up was
4 months. There was a similar incidence of open globe
injuries (146 eyes) and closed globe injuries (152 eyes).
Fifty eyes (16.8%) had an intraocular foreign body
(IOFB). There was no significant difference in frequency
of right vs. left eye injuries (160 right vs. 138 left). There
were eight bilateral penetrating injuries.
Based on ISTAT population census data, the average
annual rate of eye injuries for our health district was 4.9
per 100,000 (95% CI, 4.8–5.0) – 2.4 per 100,000 (95%
CI, 2.35–2.45) for open globe injuries and 2.5 per
100,000 (95% CI, 2.4–2.55) for closed globe injuries. The
rates in urban (4.2/100,000; 95% CI, 4.1–4.3) and rural
areas (5.5/100,000; 95% CI, 5.4–5.65) were not statisti-
cally different.
The majority of all injuries occurred in men (84.6%;
male:female ratio = 5.5:1, p < 0.0005; Pearson's chi square
test). The average age was 35.6 ± 21.0 years. There was a
significant difference between the average age for men
(33.0 ± 19.6 years) and for women (49.9 ± 23.1 years, p =
0.005; ANOVA test). The majority of injuries occurred in
males less than 50 years (68%), with a slight predomi-
nance in the second to fifth decade. Thirty-two patients
(11%) were male children under 10 years old (Figure 1).
There was a correlation between location of injury and
gender (p = 0.001; Pearson's chi square test) (Figure 1).
The outdoor activities related injuries accounted for
30.9% of injuries in men, followed by work related inju-
ries (25.4%) and sport related injuries (17.5%). The most
frequent cause of ocular trauma in women was home
related work (52.2%), followed by the outdoor activities
related injuries (30.4%). Assaults accounted for 4.5% of
all injuries, and alcohol use was documented in 71.4% of
these.
The causes of eye injuries by urban/rural area, and by
open/closed globe are shown in Figures 2 and 3. The
causes of the injury were significantly associated with geo-
graphic location of the residence of patients (p = 0.009;
Pearson's chi square test). In urban areas, road accidents
and assaults were more frequent, (78% vs. 22% for road
accidents, 71% vs. 29% for assaults, in urban vs. rural,
respectively). In rural areas, work related injuries were
more frequent (66% vs. 34% in rural vs. urban, respec-
tively). In the rural area a greater number of IOFBs were
found (p = 0.002; Pearson's chi square test).
There was a significant difference in the frequency of open
and closed globe injuries in work related injuries (73%
open vs. 27% closed, p < 0.0005; Pearson's chi square
test), sport related injuries (22% open vs. 78% closed, p <
0.0005; Pearson's chi square test), and in assaults (21%
open vs. 79% closed, p = 0.033; Pearson's chi square test).
Eye protection was present in 25% and 71% and was
absent in 22% and 9% in open and closed globe injuries,
respectively. Such data were not available in 53.0% of
open and in 20.0% of closed globe injuries. In open globe
injuries, the anatomical site of the entrance wound was
corneal in 40%, scleral in 24%, corneoscleral in 22%, and
limbal in 14%.
The clinical and surgical procedures performed are sum-
marized in Table 2. The most common primary surgery
concerned reconstitution of the globe integrity with repo-
sition or excision of ocular contents. All surgeries occurred
within 5 hours of presentation to the hospital. The major-
Frequency of causes of eye injury by age and sexigur  1
Frequency of causes of eye injury by age and sex.Page 4 of 9
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suture of the wound with or without excision of prolapsed
intraocular contents or lensectomy (58.9%). Four primary
enucleations were performed for severely ruptured globes.
All these injuries were due to assault. Six open globe inju-
ries, four of which were from assault, required secondary
enucleations. Among the open globe injuries, lensectomy
was performed in nine cases (6.3%) during primary repair
and in 14 cases (9.5%) as a secondary procedure. Forty-
nine of the 146 open globe injuries required further sur-
gery, 26 cases by vitreoretinal procedures.
Contusions involving the anterior segment were the most
common closed globe injuries and had the best prognosis.
Treatment of hyphemas ranged from bed rest to antifibri-
nolytic agents.
Adjuvant treatments included intravenous antibiotics
(cephalothin and gentamicin, given to 86% of patients),
topical antibiotics and steroids (given to 90%). Only two
cases (both open globe injuries) received intravitreal anti-
biotics.
Two of the patients with open globe injuries developed
endophthalmitis and the infection's signs were recog-
nized at patient presentation. In both cases there was a
strong association between endophthalmitis and the
mechanism of injury, which included an accidental lesion
with a piece of wood and a punch. These cases had vitrec-
tomy and received intravitreal antibiotics at the primary
repair. The culture results reported Staphylococcus spp.
isolates in both patients. Although treated aggressively,
visual outcome was poor in both cases, which achieved
hand motion after long term follow up.
The final visual acuity was 20/40 (6/12) or better in 144
eyes (48.3%), 20/40–20/200 (6/12–6/60) in 90 eyes
(30.2%), and <20/200 (6/60) or less in 46 eyes (15.5%).
Eighteen eyes (6%) had a final acuity of no light percep-
tion. Of those eyes that presented with hand motion
vision or better, 220 (86.6%) had a final vision better than
20/200 (6/60). Those patients with an initial acuity of no
light perception had a poor prognosis. Initial visual acuity
Table 2: Procedure employed for treatment of hospitalized patients with ocular trauma
Procedure Frequency
Medical therapy and simple repair of ocular injuries (including primary repair of conjunctival, corneal, and scleral wounds) 140
Complex repair of ocular injuries (including repair of large corneo-scleral wounds, excision of prolapsed uveal tissues, removal of 
lens, and anterior vitrectomy)
108
Removal of IOFB from the anterior chamber (including other allied anterior segment procedures) 24
Removal of IOFB from the posterior chamber (including complex posterior segment surgeries, such as a concomitant pars plana 
vitrectomy with or without lensectomy)
26
IOFB = Intraocular foreign body.
Frequency of causes of eye injury by urban/rural areaigur  2
Frequency of causes of eye injury by urban/rural area.
Frequency of causes of eye injury by open/closed globeigur  3
Frequency of causes of eye injury by open/closed 
globe.Page 5 of 9
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man's correlation coefficient = 0.658; p < 0.001).
Except for the statistically higher and lower ratio in the
final visual acuity category in the OTS score 1 and 2
respectively, our results were similar to those in the OTS
study (Table 3). The likelihood of the final visual acuities
(NLP, LP/HM, 1/200 to 19/200, 20/200 to 20/50, and ≥
20/40) in the OTS categories of this study group was cor-
related to that of the OTS study group in 12 of 14 cases
(85.7%) (Table 3).
There was a significant difference in final visual acuity
between open and closed globe injuries (p = 0.036;
ANOVA test). In the majority of open globe injuries
(mostly Zone III), there was a poor visual prognosis, with
final visual acuity of 20/200 (6/60) or worse. Among
Zone I and II injuries, 32.6% had a final visual acuity of
20/40 (6/12) or less, and 21.9% had a final visual acuity
of 20/200 (6/60) or worse. Among closed globe injuries,
all Zone I injuries had a final visual acuity of 20/40 (6/12)
or better (63%), while of the Zone II and Zone III injuries,
56.4% had a final visual acuity of 20/40 (6/12) or better
and 12.3% with a final visual acuity of 20/200 (6/60) or
worse.
Of the 50 eyes with an IOFB, 32 (64%) had a final visual
acuity of 20/40 (6/12) or better. In 22 eyes (44%), the ini-
tial visual acuity was less than 20/200 (6/60).
Average duration of hospitalization was 4.2 days (range:
1–14 days) – 4.6 days (range: 1–14 days) for open globe
injuries and 3.4 days (range: 1–9 days) for closed globe
injuries (p = 0.002; ANOVA test). There was no significant
variation in the day of the week, month, or season in
which injuries occurred.
Discussion
Despite the fact that ocular trauma is an important cause
of monocular blindness worldwide, scant information is
available regarding its epidemiology outside the United
States and a few other developed countries [3,26].
Estimates of the rate of ocular trauma are highly depend-
ent on its definition and the source of data [6,9,10,26,27].
However, from a public health perspective, sight threaten-
ing injuries are those of greatest concern. Hospital dis-
charge data provide a useful source of such information.
To our knowledge, this is the first study examining the epi-
demiology of hospitalized ocular trauma in a population
in Italy. Our study provides insights on the epidemiology
of ocular trauma in hospitalized patients in Italy and sup-
ports the findings that ocular trauma may represent a sig-
nificant cause of visual loss in this population [3,26].
The average annual rate of eye injuries found in the West-
ern Sicily health district, is similar to rates reported in
other industrialized countries [28,29]. Our rates of eye
injuries are less than those reported by Tielsch et al. [6] in
Maryland in 1989 (13.2 per 100,000), Klopfer et al. [9] in
the United States in 1992 (13.2 per 100,000), and Chen
et al. in Michigan in 2006 (12.0 per 100,000) [27]. This
difference may be related to the higher threshold for hos-
pitalization in closed globe injury. Nonetheless, the
admission rate and surgical rate for open globe trauma
remained stable over the five years of this study. Also, the
Department of Ophthalmology of Palermo University,
Italy, is a major eye trauma centre in Western Sicily and
the majority of cases seen are severe. However, our rates
are similar to rates reported from McGwin et al. in 2006
for inpatient group [13].
Reported incidence and prevalence ratios between men
and women range from two to over five [6,9,10]. In our
study, men were affected more than women, with the out-
door environment, workplace and the home the most
commonly reported locations of trauma [1,7,14,30,31].
The majority of injuries occurred in males, less than 50
years of age (68%), with a slight predominance in the sec-
ond to fifth decade. A male preponderance universally
reported and thought to be related to occupational expo-
sure, participation in dangerous sports and hobbies, alco-
hol use and risk-taking behavior [7,14,29-34]. The higher
risks in men up to 70 years reflect a combination of a high
incidence of work related, assault related, sport related,
Table 3: Likelihood of the final visual acuity category by the OTS score in comparison with the Ocular Trauma Score (OTS) Study 
(data OTS study/study group)
Raw score sum OTS score NLP LP/HM 1/200–19/200 20/200–20/50 ≥ 20/40
0–44 1 73 17 7 2/100 * 1
45–65 2 28/23 26/27 18/2 * 13/26 15/22
66–80 3 2 11/16 15/8 28/45 44/31
81–91 4 1 2 2 21/35 74/65
92–100 5 0 1 2 5/3 92/97
* p < 0.05Page 6 of 9
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lar risks observed between the sexes at the older age range
appears to be related to changes in lifestyle and occupa-
tional patterns by men after age 70 years [6,9,10].
Lack of eye protection was a risk factor identified in previ-
ous studies [34], with at least 22% of patients with open
globe injuries and 9% with closed globe injuries failing to
wear eye protection. It is likely that most of the high veloc-
ity fragment injuries could have been prevented by the use
of polycarbonate protective eyewear [34].
Children and students (first and second decade) repre-
sented 28.2% of the injuries, reinforcing the need for pre-
vention of childhood injuries within the home and during
sports [35].
Eighty-four ocular injuries (28.2%) were associated with
injuries of the ocular adnexa, orbital wall fractures, or
other non ocular structures, demonstrating that ocular
trauma requires a multidisciplinary approach.
In our study, open globe injuries had poorer visual prog-
nosis than closed globe injuries. In a multivariate analysis
of prognostic factors in penetrating eye injury, Sternberg
et al. noted that a good initial vision statistically correlated
with a good final vision [36]. This is consistent with other
studies, and is the most important prognostic factor when
counselling patients after injury [36-41]. The most com-
mon open globe injuries were anterior penetrating inju-
ries, which have been associated with a good visual
prognosis [36-38]; open injuries involving the posterior
globe had a poor prognosis. Except for the statistically
higher and lower ratio in the final visual acuity category in
the OTS score 1 and 2 respectively, our results were similar
to those in the OTS study (85.7%). Because this study is a
retrospective and nonrandomized one, possible treatment
selection bias may have affected our results.
Fifty eyes (16.8%, 34.2% of open globe injuries) had an
IOFB. Complications included two cases of endoph-
thalmitis, both in elderly patients. The literature indicates
that post traumatic endophthalmitis is not common,
complicating approximately 5% of cases [42,43], which is
consistent with our study.
Different from other studies [14,41], we found that open
globe injuries had a similar frequency to closed globe
injuries. This may reflect the status of the Department of
Ophthalmology of Palermo Hospital University as a
center for severe eye trauma. Moreover, in recent years
closed globe trauma has been treated in an ambulatory
setting. Contusions involving the anterior segment were
the most common closed globe injuries and had the best
prognosis. The incidence of secondary bleeds was low
(<1%), consistent with past studies [39]. Wounds con-
fined to the cornea had the best visual outcome in our
study, as has been noted in previous studies [36]. This
probably reflects both the mild severity of the initial
injury and the ability of the anterior segment to heal.
A large proportion of the patients were from rural areas
(51.7%), also reported by others [7,44], and this reflects a
greater exposure to dangerous occupations in rural areas.
As opposed, in urban areas, there were more injuries
related to motor vehicle crashes and assaults.
A limitation of a retrospective study of this type is that the
data are static, while the epidemiology of ocular trauma is
dynamic. The data were derived from a single hospital's
records, the number of people at risk could not be accu-
rately determined and a bias of underestimating the true
prevalence of ocular trauma may have occurred due to the
loss of many of the cases of minor trauma or those found
in polytraumatized patients by motor vehicle trauma.
However, these limitations do not significantly affect the
major findings of this study.
Aside from visual impairment, eye injury is known to
cause significant morbidity in terms of pain, psychosocial
stress, and economic burden. The cost of work-related eye
injury is estimated at 1 to 3 billion dollars annually. [13]
With proper information and education, up to 90% of eye
injuries and a significant amount of its burden are pre-
ventable [45]. The results of our study indicate relatively
low rates of eye injury. However, certain segments of the
population continue to be at high risk (e.g., males and
persons aged 50 and younger) and are those to whom pre-
vention resources should be directed.
Conclusion
The results of this study suggest the need to explore strat-
egies to minimize ocular trauma as a priority. Eye care
programs targeting high-risk ocular trauma groups may
need to consider ocular trauma as a priority in eye health
awareness strategies to reduce blindness due to trauma.
Further, trauma is usually not a random event and the
groups in which trauma occurs need to be targeted with
preventive strategies. The importance of eye protection,
which is probably not fully appreciated by the exposed
population in our area, should be emphasized to those at
high risk. Furthermore, such use should be recorded in the
medical record. Based upon our findings, health educa-
tion and safety strategies, which have traditionally tar-
geted the workplace, sports, and other high-risk activities,
should also target high-risk activities at home.
A standardized reporting system, United States Eye Injury
Registry (USEIR) surveillance, as exists in other countries
[46], would help to evaluate changes in the epidemiologyPage 7 of 9
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longitudinal data for preventive strategies. Prospective
studies to better identify prevention strategies have previ-
ously been suggested [30] and should be encouraged.
Competing interests
The authors declare that they have no competing interests.
Authors' contributions
SC conceived of the study and participated in its design
and coordination. AC participated in the design of the
study and performed the statistical analysis. FDP partici-
pated in the design and drafted the manuscript. FP partic-
ipated in the design of the study and helped to draft the
manuscript. GC participated in the design of the study
and helped to draft the manuscript. All authors read and
approved the final manuscript. No funding was obtained
by any of the authors for this study.
References
1. Negrel AD, Thylefors B: The global impact of eye injuries.  Oph-
thalmic Epidemiol 1998, 5:143-169.
2. Thylefors B: Epidemiological patterns of ocular trauma.  Aust
NZ J Ophthalmol 1992, 20:95-98.
3. Whitcher JP, Srinivasan M, Upadhyay MP: Corneal blindness: a glo-
bal perspective.  Bull World Health Organ 2001, 79:214-221.
4. McGwin G, Xie A, Owsley C: The rate of eye injury in the
United States.  Arch Ophthalmol 2005, 123:970-976.
5. Mieler W: Overview of ocular trauma.  In Principles and Practice of
Ophthalmology 2nd edition. Edited by: Albert D, Jakobiec F. Philadel-
phia, WB Saunders Co; 2001:5179. 
6. Tielsch JM, Parver L, Shankar B: Time trends in the incidence of
hospitalized ocular trauma.  Arch Ophthalmol 1989, 107:519-523.
7. McCarty CA, Fu CL, Taylor HR: Epidemiology of ocular trauma
in Australia.  Ophthalmology 1999, 106:1847-1852.
8. Desai P, MacEwen CJ, Baines P, Minassian DC: Incidence of cases
of ocular trauma admitted to hospital and incidence of blind-
ing outcome.  Br J Ophthalmol 1996, 80:592-596.
9. Klopfer J, Tielsch JM, Vitale S, See LC, Canner JK: Ocular trauma in
the United States: eye injuries resulting in hospitalization,
1984 through 1987.  Arch Ophthalmol 1992, 110:838-842.
10. Karlson TA, Klein BE: The incidence of acute hospital-treated
eye injuries.  Arch Ophthalmol 1986, 104:1473-1476.
11. Wong TY, Tielsch JM: A population-based study on the inci-
dence of severe ocular trauma in Singapore.  Am J Ophthalmol
1999, 128:345-351.
12. Wong TY, Klein BE, Klein R: The prevalence and 5-year inci-
dence of ocular trauma. The Beaver Dam Eye Study.  Ophthal-
mology 2000, 107:2196-2202.
13. McGwin GJr, Hall TA, Xie A, Owsley C: Trends in Eye Injury in
the United States, 1992–2001.  Invest Ophthalmol Vis Sci 2006,
47:521-527.
14. Fong LP: Eye injuries in Victoria, Australia.  Med J Aust 1995,
162:64-68.
15. Smith ARE, O'Hagan SB, Gole GA: Epidemiology of open- and
closed-globe trauma presenting to Cairns Base Hospital,
Queensland.  Clin Experiment Ophthalmol 2006, 34:252.
16. Bhogal G, Tomlins PJ, Murray PI: Penetrating ocular injuries in
the home.  J Public Health (Oxf) 2007, 29:72-74.
17. Blomdahl S, Norell S: Perforating eye injury in the Stockholm
population.  Acta Ophthalmologica 1984, 62:378-390.
18. Mela EK, Dvorak GJ, Mantzouranis GA, Giakoumis AP, Blatsios G,
Andrikopoulos GK, Gartaganis SP: Ocular trauma in a Greek
population: review of 899 cases resulting in hospitalization.
Ophthalmic Epidemiol 2005, 12:185-190.
19. Tomazzoli L, Renzi G, Mansoldo C: Eye injuries in childhood: a
retrospective investigation of 88 cases from 1988 to 2000.
Eur J Ophthalmol 2003, 13:710-713.
20. Capoferri C, Martorina M, Menga M, Sirianni P: Eye injuries from
traditional sports in Aosta Valley.  Ophthalmologica 1994,
208:15-16.
21. Bianco M, Vaiano AS, Colella F, Coccimiglio F, Moscetti M, Palmieri V,
Focosi F, Zeppilli P, Vinger PF: Ocular complications of boxing.
Br J Sports Med 2005, 39:70-74.
22. Kuhn F, Morris R, Witherspoon CD, Heimann K, Jeffers JB, Treister
G: A standardized classification of ocular trauma.  Ophthalmol-
ogy 1996, 103:240-243.
23. Kuhn F, Morris F, Witherspoon CD, Mester V: The Birmingham
Eye Trauma Terminology system (BETT).  J Fr Ophtalmol 2004,
27:206-210.
24. Pieramici DJ, Sternberg P Jr, Aaberg TM Sr, Bridges WZ Jr, Capone A
Jr, Cardillo JA, de Juan E Jr, Kuhn F, Meredith TA, Mieler WF, Olsen
TW, Rubsamen P, Stout T: A system for classifying mechanical
injuries of the eye (globe). The Ocular Trauma Classification
Group.  Am J Ophthalmol 1997, 123:820-831.
25. Kuhn F, Maisiak R, Mann L, Mester V, Morris R, Witherspoon CD:
The ocular trauma score (OTS).  Ophthalmol Clin N Am 2002,
15:163-165.
26. Tielsch JM: Frequency and consequences of ocular trauma: a
population perspective.  Ophthalmol Clinics North Am 1995,
8:559-567.
27. Chen G, Sinclair SA, Smith GA, Ranbom L, Xiang H: Hospitalized
ocular injuries among persons with low socioeconomic sta-
tus: a medicaid enrollees-based study.  Ophthalmic Epidemiol
2006, 13:199-207.
28. Landen D, Baker D, LaPorte R, Thoft RA: Perforating eye injury
in Allegheny County, Pennsylvania.  Am J Public Health 1990,
80:1120-1122.
29. Byhr E: Perforating eye injuries in a western part of Sweden.
Acta Ophthalmol Copenh 1994, 72:91-97.
30. Casson RJ, Walker JC, Newland HS: Four-year review of open
eye injuries at the Royal Adelaide Hospital.  Clin Experiment
Ophthalmol 2002, 30:15-18.
31. Koo L, Kapadia MK, Singh RP, Sheridan R, Hatton MP: Gender dif-
ferences in etiology and outcome of open globe injuries.  J
Trauma 2005, 59:175-178.
32. Parver LM, Dannenberg AL, Blacklow B, Fowler CJ, Brechner RJ,
Tielsch JM: Characteristics and causes of penetrating eye inju-
ries reported to the National Eye Trauma System Registry,
1985–1991.  Public Health Rep 1993, 108:625-632.
33. Hasnain SQ, Kirmani M: A 5-year retrospective case study of
penetrating ocular trauma at the Aga Khan University Hos-
pital, Karachi.  J Pak Med Assoc 1991, 41:189-191.
34. Fong LP, Taouk Y: The role of eye protection in work-related
eye injuries.  Aust NZ J Ophthalmol 1995, 23:101-106.
35. Thompson CG, Kumar N, Billson FA, Martin F: The aetiology of
perforating injuries in children.  Br J Ophthalmol 2002,
86:920-922.
36. Sternberg P Jr, de Juan E Jr, Michels RG, Auer C: Multivariate anal-
ysis of prognostic factors in penetrating ocular injuries.  Am J
Ophthalmol 1984, 98:467-472.
37. Esmaeli B, Elner SG, Schork MA, Elner VM: Visual outcome after
penetrating trauma, a clinicopathological study.  Ophthalmol-
ogy 1995, 102:393-400.
38. Hutton WL, Fuller DG: Factors influencing final visual results in
severely injured eyes.  Am J Ophthalmol 1984, 97:715-722.
39. Kearns P: Traumatic hyphaema: a retrospective study of 314
cases.  Br J Ophthalmol 1991, 75:137-141.
40. Williams DF, Meiler WF, Abrams GW, Lewis H: Results and prog-
nostic factors in penetrating ocular injuries with retained
intraocular foreign bodies.  Ophthalmology 1988, 95:911-916.
41. Verma N, Verma A, Jacob G, Demok S: Profile of ocular trauma
in Papua New Guinea.  Aust NZ J Ophthalmol 1997, 25:151-155.
42. Thompson WS, Rubsamen PE, Flynn HW Jr, Schiffman J, Cousins SW:
Endophthalmitis after penetrating trauma. Risk factors and
visual acuity outcomes.  Ophthalmology 1995, 102:1696-1701.
43. Schmidseder E, Mino de Kaspar H, Klauss V, Kampik A: Post-trau-
matic endophthalmitis after penetrating eye injuries. Risk
factors, microbiological diagnosis and functional outcome.
Ophthalmologe 1998, 95:153-157.
44. Madden AC, Simmons D, McCarty CA, Khan MA, Taylor HR: Eye
health in rural Australia.  Clin Experiment Ophthalmol 2002,
30:316-321.Page 8 of 9
(page number not for citation purposes)
BMC Ophthalmology 2008, 8:6 http://www.biomedcentral.com/1471-2415/8/6Publish with BioMed Central   and  every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
45. Eye Protection in the Workplace: Occupational Health and
Safety Administration.  OSHA 93-03, Washington, DC 1993.
46. Kuhn F, Mester V, Berta A, Morris R: Epidemiology of severe eye
injuries. United States Eye Injury Registry (USEIR) and Hun-
garian Eye Injury Registry (HEIR).  Ophthalmologe 1998,
95:332-343.
Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-2415/8/6/prepubPage 9 of 9
(page number not for citation purposes)
